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Abstract of JP2002233765 

PROBLEM TO BE SOLVED: To efficiently and highly selectively produce 1-hexene from ethylene. 
SOLUTION: The ethylene trimerization catalyst comprises a chromium complex of the formula (1 ); 
ACrBn (in the formula, (n) denotes an integer of 1-3; A denotes a neutral multidentate ligand having a 
tripodal structure; Cr is chromium; and B denotes one or more substances selected from the group 
consisting of hydrogen atom, a halogen atom, a straight or branched chain alkyl group.) and 
coordinated with the neutral multidentate ligand having the tripodal structure, and an alkylaluminoxane. 
Alternatively, the catalyst further comprises an alkyl-containing compound. Ethylene trimerization is 
carried out using the catalyst. 
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[ 0 0 2 5 1 ±fc. tfttoMKffift, - 8 OXXrhm 

t&K&m®co»&&x-co&n?>i&%T'iTfrti. mi 
<{i2o-2oo-cT'ife&„ &mmcom&&Lhff);m 

*. SJ6i^iati«Pt:iWRRff*t^. afflflfl~4 8li*ISL 
»*L<tt5iK2 4iBflfflfft&. 5rfc, K)t5B#i0t^ 

[ 0 0 2 6 ] S ttSiM^fl^t LT , ±IE«**fe(C J: 
U/S^DAAnyyfg#:|:JI^;, r^l/T^a 

nAfgft££j£LTi>Hv 
[0027] ^ffiilffiTMEtlLfc^nAfiHWi. ii^ 

£ffn, »v^T'|gMLTx^yy«ZS-ftSSM<?)iBjj)M 
[0028] ZW^Hit^^-tl,^ 

tt^j^i2^* { iefiL3t?DAm«^* ) , ^o^m 
Etwfac i a i m&.iti'rv&mm^&z 

tmtU\ MWf a c i a 1 CKfiUc? 

DAlS^Srfflv^itCiy, *-yxf-i/y«gij4i^jfl] 

facia! tSML^mtfi, ^ffiffifflL^tJt 0 3 

—~yx$>h [ft^iim ««4flHfc¥-a«it*sffl-, 

1 4 3H ] . BP*>, MEfitTCJ: 0 3o« 

Btt?*'. 3-9^^^iSv He ^x&£& 6 J: 9 4E 
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[0029] *milZi5^TimZil&Tns*A'TJl'$ 

(4) fej:t(f/ifc(± (5) 

[0030] 

[flS7] 

R 3 

| f A1 "°i] 

[ft8] 




C5] 



7)<sjs^ . i fctiuasa 1-20 <n&nt?m&z<b 9 . 
qti2~~6 0*)sajrc**. ) T*sii&, r^s-^ 
A fc #* h TtV 5 x^ a* * isifctmvh 

I. (4) fciV (5) (CfeUT, R»(4#*N 

-TfclMro'OvtrfcJ:**. R 3 <±. fflitf, 

A*, -f V^f-A*, t e r t -^;HejrIfCHti 
t*^Cft6iia»l-2 0«Kft*3iar**. ±fc. 
qii2-6 0«B&TJ>l>, ffl^A.nST/l'^T^S 

x^A#0. 1-1 OOOOS*T*»), SF£L<if 
0. 5-80 0 0 Si, J;y#F£L<fil-5000S 

[003 1] *»B J Bfcfev^rffiffl3ii6r^;i^'g-# 

HKsU6) 

RpMX, (6) 

T, L*»fcp + q(41~3"C*»*. Mtt'J?"?A, -7/ 
*>"?A, ms, sKnyifcttrA-S^Afcau R 
i±£»l-l 0OTyWr;i/36&>6*S»J: OJISifiil. 
i«3Ub**L. xtizksas^, 0aan~-io«97A- 

[00 32jJjaHRsC(6) fcfewc, #SfiiU-l 

if. xf-;^. rottH, yf-;]/S. ^y 

n^df^A^4fc(±t?f-/US^*9iStf 7/m 
*yvmt tttiSftBH£Sii*t>«-Ctt4^3S»> 0J;t 

7 x 7 df x K«WUWjr^h.4 . 7* y -y^fc LTi±# 



WfefiS. ^Nn^yjg^t LT fitted Sfi£ to 

[0033] fttj, ( 6 ) CJ8VVC, MifiA 

It. Piqmai. 5<7)fc#. AlRj. s X,. 5 

[0034] ±i5-«* ( 6 ) r^us* 
SMt&fefc ltu. Mitf, jt^u^A, x**u 

f-^A. rnttHJ-fW., n-y-f-^'Jf-^A. se 
tert-y^'J-f-^A, j/*x 
f-/Wy*^A. Xf-^yf-^y^v^A. X^/V 

f^ffitti, yxf-;««, i^/^P3Effi. YVX+ns# 
9>\ Mjxf-^#7>\ MM**77l'5x'>A, b 
yxf-^r;kSXT>A. hu-n-y^r^S-'? 

A, hy>f yr^TA'S^A. MJ-n-M 1 ^ 

7/p$x?a. i-y-n-^^^T^S-^A s hy 

•>A. ^x^r^^x^AhKy H, l/Wf+iVT 
^S-^Abh'UK, v'xf-^T^S-^AXbJfx 
h\ ^xf-^T^Sx^A^xydfv'H. i/'v-yo'v* 
^^i-^T/l/i-^A, xf-^T^S->>Axh# 

^ynyF. ^'x^r/i'Sx^A^oy b\ yxf-^ 
7;l/$x>>Ayn$ F„ ^V/W/PS-W^d 

T^Sx^A-tX^-^ny h\ xf-Jkr/t-Sx^A-fax 

*?d!/k. y^y^sx^A^x^yoy f\ xf- 
/br^sx^A^oy b\ -r yyf-^r^s-^A^ 

xt>a, Hjxf-^T/i/$x>?A. hy-fyy^/v-r^ 
£x«>A, Ny-n-yf-^r^sx^A, Ny-n- 

'sdf is>V7 )V * x^ A £ £{f h >J - n -it 9 WTlV S 
XT?A#iffli,if>ix£ „ ;af>«7;Pdr^a^-(b^Wi 

4 £ fc t^ffiTfcS . ffi^fefli 7/V*;WE^#fll^« 
^ffifflfiii: . y D A^flc 1 &Hc# UT 0 . 1-10 0 
QQ^mX'h*), »4L<ii3-30 0 0SM, J: 0$f 
it<(f 5-2000 %m.Th&. 

[0035] *m<7)^.wm®mz%-t&*mmm 

h&wr%mvm&b7Ji'*)\'7)V*.;*4)-ybT 
mjvm^ittmfr htzh^v y mEmwmt. 

imn9™J>Wfk.Tf&tVTfr\JS&V* &XV7 
; Wf /VS^W fc^ft * MSt . T-^se S & ; t 

tj: ^PMT^i> t mmmimzm^m^ x 

f-UViOffffrt. d*ifeJBfiiS5jtt$-&4fc««^ffi 
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[0036] zMmtwrnrimn? nA#att*>«g 
nmzmmzm^K mat. mmi im*)o. oo 

l-e-f^o^w-i OOSU^K *f£L<(iO. 0 1 
?>f ? n=fc;W 1 0 S Li */l^$JgT'ffiM£:fll>. 0 . 
o o l v>f ? cHe;kfc v «&8T1i+#3rv£ffi 
at i o o s y 9*si*H*i*r 
fit^tt^mWi«WT*£v\ £ft, iiTffl^ 
^>iil>?g^i; LTi±, Witf. 7:?y. ^y^y. 'v* 
•tf-y, ^.r^y, ;t^y, >fv:t?*y, yt-y, -f 
#y, y^n^y^y, y^cw^-tf-y, yf-zi^y^o 

mm, ^y-fe'y, b;Pxy s 3-yu-y, xf-zl^y-t: 
y, ?yy, hy^f-zi^y-tfy, ?t3D\y-t'y, y 
? DnO* y^tf«*RKfl^c3B8l4J J: Vffi-Jfc^ 
y, ?od*m, HffifltfHS. y'?nnx?y|£<7)i& 
*^fc*3BB***H , fc*is. at, in 

x+^ycvEAimmm aj^m^m 3 y h n- 

[ 0 0 3 7 } a ft, miZ<7)? nA&<*£ r^A-T^S 

-1 0 0-2 5 OX:, #f£l<t±0-2 0 0Wji6. 
SftWmi^tWIHSit.-f . 1 4 «WH, # J I < 
tt24H-2«9l8rc»$. «r*J, SfM^wftTcoSff 
(i, S^t*#*fflttTfi :i St9C:fc* j a*Ln. £ft, 

[0038] *»HHo)x^u y«HftftRia±, H?IE« 
if, =S-ftEiB0^-Cft6x-f-i^y«»ftTK. ?cr 

ASSfriTA^^TA^y^y. *sn(±stg?DA 
SJfltfc ry^ATAS y^y kT/Mf/WKHMfca* 

^\r%mvi*$kwt7)v*!V7)ii;*+)-yt7)V* 
^m^^mm^xmm^k, 
m^xE.Ai^.mndum^mtih. ift. zti 

£Tfc:, ^DAH*t7^A7^Sy=Sf-ty, *>4n 
^l£?uAmi:7/i^7^sy*-tyfc7/i^ 

tf^x^yy^EtiO. 00001-lOOOOkg/ 
cm^X'$> r ). 1ft£l<l±0. l-3000kg/cm 2 



X'M. #(Cif*t<til-2 0 00kg/cmJ^|g 

mx'ht. 

[0039] felts xf-v y*>H»fcRJE«ffl 

-1 00-5 00lC-ej)6*«, #?iL<(i0-3 
OCCCi&S. KJfcEtlte, RJE^x-f-uyJSfflST 
Jihtf&fcMIRSixfcna 1 , ffl». ffi*ffiro. 01- 

SOOOkg/cm^T'S 1 ?, S?2U<<i0. 1-20 
OOkg/cm'tM. ifcft, £jB«$IBBi, 5#-6 
«SS!T*&. ift, xf-uyt±, MfS^E^ffi^J:? 
fc»*a«W:ffi*&LTt>J:nU KJfcllWKffiEJEEtlT 
SAl/CEJ6S-&Tt>J:n. J£fMxT*Sx^yytc 
{±, £06fc*i£tt<5:#.X. Mxtt', g*, 7/^'y, ^ 

X'ii^Zkim&LW £ft, xf-wyfcH-fl-fcSSKL 

[0040] *«Bgtfc»t4x^uy«awtE]E«, 
East, ^0^, 3!*l6ftw#;fc?t>S6*t»#4. x 

^uy<oH*ffcKJE»7a. kie^h. Mi**. *, 7 
*»ftt- h y ^A*»ia^«*a5S!i*«aiDL 

TKJ6^ff±§*SiJ:!&«f ifeSS LfcK? DAM 
»«t£J:*«w™*r>6. ^fiKLfc 1 -^-fey 
4fc. @]4-tS^yxf-Uy(i, KJ£?gtiJPT'^n 

[004 1] 
n. 

[0042] i Rsog : i ru. smmm 

(ftir-810 0) tfflnr, 3?y" 9 -;i- 

[0043]^^n-7h^?7-f-KJ:6**f :KIC 
»*fc*afl4«3B»4~8<0^jSlft»^ftti, GLf- 

#x?avK77 (GC-14A) fcigvvtaSfU 

ft, JMfifcttu. Bis+Yurtfllvv >f yy'x^yg 

y^2 8 0°C, ^Si^jfflS2 8 0°C(CiS7gU. 

^VVyy^K&m^ 1 . 2ul 1 aALftt*, *7A« 
iBK* 4 Ot:*»fe 2 5 0*C±T'#&Tl-^ fc fc«t Off 
ft, 

[0044] ift, ^*itl 0tLh«94jfi«Jli, ±IH# 
^D7h/77J; tiattiSX LftGL-t>fxy^ia 
TC-l^#7A&3£*Lftfti*MmS #X?DV 
(GC-14A) *fflnr»ffUft. *tff*fr 

ii, S3R*-v 'J7SfflK -f yy*^y g yii*3 0 0 
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1 . 4ju l&ALftSL #->AC0?SJg?:5 0"C 

[004 5JSlfl£"Ni£*ft*^«Jtt. ?nMir? 
S! A 1 2 0 3 /KC l «*5A*i6« UJt*a»f«5f« 

HXVu-vY??? (GC-9A) £fl§WC*BrL 
ft. »«f*mi, lStyrm\ ^vi^yg 
>?MIg2 0 0 c C, &aj#|fiK2 0 0'Ci3j:tf#5AiS£ 

OtfA ?DVb ^'5 71CISIJJX UrStffcfc 0 . 2 m 1 i£A 

•t&.rfct.tOfifoft. 

[0046] mmi 

^llOOmlCOyAl/y^fd, J. Amer. C 
hem. Soc. , 92, 5118(1970) CE8 
eO^rS-C^Lfc EWSflfitfc*^-* V 'J X ( 3 , 5 - 
i^f-^-l-t^y'J/lO 126mg, MJ 

X (fh7tb"n75» ?nAhU^o5^ K ( I I 
I) 143mg, Tb5tHD79y20mlSrlBi. 
HSK»lt«TO 2WHJSJ¥ Lft. 4jftLfc*&i&$$M 
U MJ*<3. S-S^f-^-l-t^VLW J** 
^DAb^n^ H ( I I I ) ( IR (5y 

a -AO : 1 56 5cm-»> .GIT, .I«0«K**«#A 

[OO4 7]##0)J2 

rt««10 0ml«J/aVy^*(£. J. Amer. C 
hem, Soc. , 92, 5118 (1970) fcffitfc 
<9^T'^j£LftZfiPS!*ii£:rri,HJX (3-7x 
^-S-^f-^-l-tf^Vy^) Jt?y 3 4 6m 

H (I I I) 25 5rag, fN5tKD77y5m 1 fc 

h;wxy 2 o m i nu, mmnm%rv2 mrs9 5 

•C-CJKffLfc. *tfLfc*&iil*$JMU NU* (3-7 
x~;u-5-^f-yu-l-t"77''J^) ^^y^nAh 
U7n7^ K ( I II) £f§ft (IR{KBr) : 15 
66cra-'). ClWjgft;^^Btarr§ 0 
[0048] Jtttfljl 

fflOtffcJ:^Sffii«!B£fflifcrt»a3 0 0ml (OW 
yU^SMfffiEjeWMfc, 2*TC, ##fiajlT'-£j£L 
ftfflliAil, 4mgi»U^^y60ml £A 

a, ift . fum&z i o o o r P mizmm 

0. 3 3 4mmo 1 / 1 - n-yt? J J-frTll' 
==-^A/b;lxyiM3. 2m 1 £*SAU SdWF 
£3 0Mr^ft. 

[0049] ^js^gi^ 8 o lacuna t , sutmMiM 

4 0 k g/ c m ! t J; d tifl/y^£R 
x*l^y*>H*fcE**HB>Lfc. J3t«. HE 
ffijfj£*t*mJ;3fcx*vy#*£$AL*at. 



[0050] K£8&££&£-C$aiU iJct^ffiffiU 
ft. RiSiftfcJ:ViiI«U)tSivHc*(:*i^64jfi!Bi&# 

t£££$l. ^2fc^t. 

[005 11 SWM1— 3 

«wa^-fej:tif«B*iia*fliiftrtsa3 o o m 1 mf 

>-U^»88ffiRiG»SK. g*TT. fUf^LftE>T£ 
mam (#tWlT*«Lt«*A) , KSeUtM' 
xy6 0m i , ^-7-;V7;l'57#fy*>L<(i^f-;Pr 
A-S 7*-?> fc ryH'AAaWfc^ftfcAfU 3 OiHH 

[0052] fcWC. £JS^£ 8 O'CfcMU m 
1 0 0 0 r pmtilfi jKJE^^f*l«ffiA^4 

*-C3 0*R*Bfcft*r>fc. E(S®»*fc*£ 
Lft. 

[0053] Ki6w»taai* , ?rjteWL. at^-cjKEL 

A?mr 7 4 -K J: 0**f Lft. Effi*fM3J:V 
18***1. *2fcjRi\ 
[00 54] Sfe»M4~~7 

ffl&fteJ:ifl9fl%Si£M;tfcrt£fil3 oo.m mf 

30kg/cm*tft*J:5(£X-fuy*(t>SWi. a 
fffcffofc. *1 tS?L>tBf3eft<Ol8* (##0J1 t# 
#^j2T£j£LftmAifttelt#;B) . S^iLftM- 
xy6 0m 1 . t5£TfX J f-)VT)V$.J**)r>, hL<i± 

EAU 3 0#|BfiB#8fl'U:. 

[0055] <*we. Kie»»*8or;fcaDjifeL, ti# 

®J££ 1 0 0 0 r pmtmt, X^y$,\E£4 0 k 
*/cm«fcLTx?-l^«GHJMt^fc§l!ttW:. J21 
ft, fH2£E*t*H«-SJ:^txf-V>'&*ALii(t, 

[0056] Rj68»*Sai*-C^IU ftwr-iiff L 
ft. EiE«*sj:OfHJKLfcaft«f't:*an.S4iai|ji*# 
x^o-7b^v7 4-tiD^Lft» KE^frfeit/ 

[0057] 



(*10))02-233765 (P2002-233765A) 



(*3)334mn.ol/i;8i8£a.2.nl(!Sffl. <*4->334mmol/lj8iSl*1.6mHSJB. (*6)56mmt)l/liSia$S.8mlC5ffl. 
(*fl)1 74mnwl/l#»*e.2nilffijfl. («7) 1 74mmol/ljgftS 3.2mlft,* (*8)1 74mmol/IS!f i&*c?.JmH£m. 




- - .... . n ij »A7)Kr.i)i, H .„ ,. 



F^-A(##) 4G069 AA06 BA27A BA27B BC16A 
BC16B BC5SA BC58B BE01A 
BE05A BE05B BE13B BE21A 
BE22A BE25A BE35A BE37B 
BE38B BE40A BE45A BE46B 
BE48A CB47 

4H006 AA02 AC21 BA09 BAM BA44 
BA47 BA63 BA81 

4H039 CA19 CL19 



